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UNITED STATES PATENT OFFICE. 
WILLIAM T. HOOFNAGLE, OF GLEN RIDGE, NEW JERSEY. .. 

APPARATUS FOR THE ELECTRICAL TREATMENT OF WAPORS OR GASEs. . . . 

1,014,151. Specification of Letters Patent. 
Application filed October 6, 1911. Serial No. 653,210. 

To all whom it may concern: 
Be it known that I, WILLIAM. T. HoOF 

NAGLE, a citizen of the United States, resid 
ing at Glen Ridge, in the county of Essex 
and State of New Jersey, have invented cer 
tain new and useful Improvements in Ap 
paratus for the Electrical Treatment of Wa 

0 

pors or Gases, of which the following is a 
specification. 
In my Patent No. 956,097, dated April 

26, 1910, is disclosed a novel process of 
treating vapors or gases which consists in 
conducting the vapor or gas to be treated 
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cific use set forth in said 

through a chamber, under less than atmos 
pheric pressure, and subjecting the vapor 
or gas to an electrical field within the cham 
ber, which results in rapid change in the va 
por or gas. In the present application I 
have illustrated, described and claimed the 
apparatus disclosed but not claimed in my 
former patent, which apparatus may be used 
for the electrical treatment of various gases 
and vapors and is not limited to the spe 

patent or herein 
after mentioned. v 
In the accompanying drawings, Figure 1 

shows, partly in side elevation and partly 
in vertical section, an apparatus for embody 
ing my invention, and, Fig. 2 is a sectional 
view on the line 2-2 of Fig. 1. 

Referring to the drawing, A indicates a 
cooling or freezing compartment of a vacu 
um chamber, adapted to contain a liquid L., 
and B indicates suitable mechanical exhaust 
mechanism for creating a vacuum in said 
compartment, this exhaust mechanism being 
connected to the compartment. A through 
a tube C and a casing D which envelops the 
tube and is connected to the compartment A 
by a suitable conduit 1. The arrangement 
is such that vapors passing from the com 
partment A to the exhaust mechanism must 
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first pass upward through the casing D and 
then through the tube C. The upper por 
tion 2 of the casing D consists of a cylin 
drical tube or bell of glass, or other suitable 
dielectric material, closed at the top by a 
cap 3, and the tube or cylinder C is also 
preferably made of glass and is concentri 
cally arranged within the inclosing casing 
D. The upper end of the tube C is open 
and its lower end fits air-tight around an 
opening 4 in the bottom of the casing D. A 
suitable coupling 5 connects the sugtion end 
of the pump b with the tube C through the 
opening 4. The tube C, as shown, has an 

interior lining 6 of metal foil, the lower end 
of which is electrically connected to the 
metal part 2 of the casing D. The glass 
portion 2 of said casing has an outer coating 
7 of metal foil. These metal foils 6 and 7 
are connected, respectively, by conductors 
S and 9 to the terminals of a suitable source 
of high frequency and high potential elec 
tric currents, such as the well-known Tesla 
Oscillator, indicated in the drawing by the 
reference letter E. In the drawing the con 
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ductor 8 is connected to the metal portion 
of the casing D and the current passes from 
its source through said conductor and the 
casing to the metal foil electrode 6. The 
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lower end of the metal foil electrode 7 is 
arranged at a suitable distance above the 
metal portion of the casing to prevent spark 
ing between the said electrode and the cas 
Ing. 

6 and 7, thus creating a practically uniform 
electrical field in the path of the attenuated 
vapors, between the 
throughout the length of the electrode 7. 
As the vapors drawn from the water by the 
operation of the exhaust mechanism pass 
through this field, they are electrically de 
composed into their gases, oxygen and hy 
drogen. Water, in the form of vapor, at 
atmospheric pressure, is much more readily 
decomposed by the electric current than wa 
ter in liquid form at the same pressure. I 
have found that as the pressure is removed 
from the vapors the ratio of decomposition 
to energy expended largely increases, and 
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When high frequency current is ap 

plied to the apparatus, a diffused electrical 
discharge takes place between the electrodes. 
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glass tubes C and D 
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that in a high vacuum, such as it is neces 
sary to maintain in vacuum refrigerating 
apparatus, a practically perfect decomposi 
tion of the vapors withdrawn from the wa 
ter can be accomplished with a compara 
tively small expenditure of electrical, energy. 
This mixture of oxygen and hydrogen gases 
may be drawn out directly by the pumping 
mechanism and used for laboratory or other 
purposes if desired. : : . . . . 
When utilizing the apparatus for refrig 

erating purposes, it will be evident that 
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the gases resulting from the decomposition in 
of the water vapor will naturally occupy 
more space within the vacuum chamber than 
the water vapor itself. I, therefore, pro 
vide means for igniting and burning, and 
thus recombining these gases into a dense 
form as close as possible to the mouth of the 
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pump so that the dense vapor, before ex panding will pass directly into the pump 
and the weight of vapor handled by the 
pump will be largely increased. As the 
gases and vapor move. with great rapidity, 
and time is required for the water vapor, 
resulting from this recombination, to ex 
pand, these dense vapors are drawn out of 
the ignition chamber into the pump before 
expansion takes place. 
vapor extracted from the water or brine 
passes through the pump, its volume is 
greatly reduced owing to its dense form 
when entering the pump. 
As shown in the drawings, an igniting 

device is arranged within the coupling-piece 
5 directly at the mouth of the rotary pump 
b. This igniting device may be of any suit 
able kind which will ignite the gases, al 
though, preferably, this device, should not 
itself give off a great quantity of heat. A 
high tension current may be employed to 
give a practically constant series of sparks. 
In the drawings, the device shown consists 
of a pair of electrodes 10 and 11 projecting 
toward one another within the coupling 
piece 5 and these electrodes are connected to 
any suitable source of electrical energy G. 
for maintaining a flow of current between 
the ends of the electrodes, which may be of 
any suitable material. 
In the drawing, a series of rotary pumps 

for exhausting the vapor is shown for the 
reason that the igniting device can be 
brought close to the buckets of the pump 
and the vapor is instantly and constantly 
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withdrawn when formed at the igniting de vice. In the drawing the pumps are shown 
in outline, b indicating the low compression 
ump, b the intermediate, pump and b the 
igh compression pump. The low and in 

termediate pumps, as shown, are connected 
by a pipe 12 and the compression side of the 
intermediate pump is connected by a pipe 
13 to a condenser H. The condenser has 
suitable inlet and outlet pipes 15 and 16, re 
spectively, for the circulation of cooling 
water through its coils, and a pipe 17 ex 
tends downwardly from the condenser into 
a well 18 so that the water of condensation 
from the vapors is carried into the well. 
The well is at a suitable distance below the 
condenser and the pipe 1 extends beneath. 
the water in the well so that air cannot be 
drawn into the condenser, nor can water in 
the well be drawn into the condenser on ac 
count of the height of the latter above the 
water, 
While the apparatus above described may 

be applied to the vaporization of fresh 
water or the manufacture of ice therefrom 

While all of the 
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within the vacuum chamber, yet in the 
drawing I have illustrated it as employed 
in connection with a brine circulating sys 
tem of refrigeration. In the drawing I in 
dicates a tank containing fresh water with 
in which are arranged flat metal casings 20, 
shown in edge view in the drawing, and 
containing coils 21, through which brine is 
circulated by means of a pump 22. A suc 
tion pipe 23 extends from the pump into 
the cooling or vacuum chamber A and the 
brine L is drawn from said chamber by the 
pump and forced through a pipe 24 to the 
coils in the flat casings 20. The brine is re 
turned from these coils to the vacuum 
chamber through a pipe 25. When the ap 
paratus is in operation, plate ice 26 is 
formed upon the sides of the casings 20. A 
pipe 27 is connected to the pipe 25 for the 
purpose of furnishing cold brine for refrig 
erators. The Water taken from the brine by 
evaporation is compensated for by a water 
admitted through a supply pipe 28. The 
fresh supply of water can be taken from 
any source, but preferably condensed water 
which is free of air, is used. 
What I claim is:- 
1. The combination with a chamber, and 

means for maintaining a flow of gas or va 
por therethrough under substantially less 
than atmospheric pressure, of means for 
maintaining an electrical field within said 
chamber. 

2. The combination with a chamber hav 
ing walls of insulating material and means 
for maintaining a flow of gas or vapor 
therethrough under substantially less than 
atmospheric pressure of means for main 
taining an electrical field within said cham 
ber. . 

3. The combination with an exhaust 
mechanism of a closed chamber adapted to 
contain a fluid, an intermediate chamber 
connecting the closed chamber with said 
mechanism, and means for maintaining an 
electrical field in said intermediate chamber. 

4. The combination with an exhaust 
mechanism, of a tube of insulating material 
connected thereto, a casing of insulating 
material surrounding the tube and sep 
arated therefrom, a closed chamber commu 
nicating with said casing, and means for 
maintaining an electrical field between said 
tube and casing. 
In testimony whereof I affix my signa 

ture, in presence of two witnesses. 
WILLIAM T. HOOF NAGLE. 

Witnesses: 
MAURICE. S. RoSENFELD, 
FREDERICK LASIKEY. 
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